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Abstract 
The role of aesthetics in determining usability of interactive systems has come under focus in recent time. The issue is relevant
for Graphical User Interfaces (GUI) containing elements of widely varying nature. It is important to evaluate GUI aesthetically to 
determine their acceptability to the users. Computational models have been reported in the literature to perform objective 
assessment of interface aesthetics. However, the existing models only consider geometric features at the highest level, without
considering the content inside the geometry. To address this issue, we propose a computational model to evaluate aesthetics of 
textual contents present on a GUI. The proposed model is based on empirical data collected from user studies. The model is a 
weighted sum of six features characterizing text: chromatic contrast, luminance contrast, font size, letter spacing, line height and 
word spacing. A separate validation study demonstrates the feasibility and potential of the model (showing 87% accuracy in 
model prediction), which is expected to be useful in predicting usability of a web page in a more refined way. Such modeling has
its obvious implications in the context of engineering interactive systems. The proposed model along with the user studies are 
presented in this paper. 
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1. Introduction 
In human-computer interaction (HCI), improving the usability of interactive systems is of primary concern. The 
standard definition of usability reveals its task-centric nature, i.e. how easily and efficiently user is able to carry out 
the tasks. In recent times, studies have shown the importance of aesthetics in shaping the overall user experience of 
an interactive system 4, 17, 20, 29, 30, 31, 32. It is argued that aesthetically designed interfaces increase user's efficiency and 
decrease perceived interface complexity, which in turn help in increasing usability, productivity and acceptability of 
the system16.
Graphical User Interface (GUI) is good examples to understand the importance of aesthetics in interactive system 
design. Most of the interfaces contain various types of information, put together using various design patterns. 
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Consequently, the complexity of the interfaces in terms of information content and layout is usually high. Evidently, 
the aesthetics of the design determines to a great extent its acceptability (and therefore, usability) to the users.  
Several measures and guidelines were proposed for the evaluation of interface aesthetics12, 14, 18, 19, 23, 24. Most of 
these works attempted to measure aesthetics primarily through empirical means. A parallel research effort also 
attempted to develop computational models to evaluate interface aesthetics16. The advantage of computational 
model is the ability to evaluate interface aesthetics automatically, thereby making it possible to integrate the model 
as a tool in a design environment so that the designer can check their design quickly. Such automation also makes it 
possible to automate the design process itself, as demonstrated in26 with its obvious implications for engineering 
interactive systems.  
A problem with the existing computational modelling approaches is their emphasis on the layout geometry. The 
objects present on the interface are treated as regular-shaped polygons. Aesthetics is assumed to be a function of the 
geometry alone, without considering the content. As we know, textual content forms a significant part of most GUIs 
including web pages. Those contents vary in style, size, font, colour and many such features. Such variations are 
expected to have a bearing on the overall interface aesthetics. Since the existing models are inadequate to account 
for the variation of textual content on overall aesthetics, we propose in this work a new computational model for 
interface text aesthetics. The model, which is a weighted sum of multiple features that characterize textual elements 
(chromatic contrast, luminance contrast, font size, letter spacing, line height and word spacing), is derived from 
empirical data. User studies were conducted to ascertain the efficacy of the model. The proposed model along with 
the user studies are reported in this paper. 
2. Related Work 
Aesthetics is considered as a branch of philosophy that deals with the nature of beauty, art, and taste, and with the 
creation and appreciation of beauty. Aesthetic design is a well-studied area in the field of fine and commercial arts 
1,8. Maque15 elaborated the importance of aesthetics in human affairs. The contribution of aesthetics in determining 
usability of interactive systems was highlighted as early as 1984 by Heines10, who reported that a poorly designed 
computer screen can hinder communication. Aspillaga2 found that good graphic design and attractive displays of a 
system contribute to the transfer of information. Elements of aesthetic considerations were present in other works as 
well22, 33, 34, 35.
In spite of such early works, research in this direction picked up only in the later part of the '90s of the last century. 
These works included investigation of the role of aesthetics on interactive system design in general as well as on the 
effects of aesthetics in specific interaction domains. Researchers argued about the role of aesthetics in interactive 
system design29. Set of guidelines for screen design, keeping in mind the aesthetic aspect, were proposed9. In the 
context of e-learning, the effect of aesthetically pleasing layouts on the student's motivation to learn has been 
reported28. Szabo and Kanuka27 found that subjects who used the lesson with good design principles completed the 
lesson in less time and had a higher completion rate than those who used the lesson with poor design principles. 
A typical scenario where aesthetics play important role in the overall usability of the system is the design of web 
pages. Relationship between visual appeal and perceived usability of web pages was investigated by Lindgaard et al. 
14. Schmidt et al.24 found correlation between usability and aesthetics in the context of subjective evaluation, 
depending on the user's background, goal, task, and application type. Several works concentrated on developing 
measures to assess aesthetic quality of web pages12.
Aesthetic evaluation of interfaces poses problem due to its subjective nature: an aesthetically pleasing interface may 
not look so to a different person. Computational aesthetic modelling attempts to overcome this problem by 
proposing objective measure of aesthetics6, 11. However, works related to web page aesthetics are rare and we found 
only three3, 16, 25.
In16, an analytical expression was proposed to compute an aesthetic score of a web page based on 12 features, all of 
which are related to the geometry of the layout. The content of the geometry was not considered. Clearly, the nature 
of web page elements varies widely (image, text, and animation with their characteristic features) and it is necessary 
to consider their characteristics in any modelling approach. Works in this direction were reported in3, 25, to 
computationally model aesthetics of short animations embedded in web pages.  
In this work, we propose a model to compute aesthetics of textual contents of a GUI. This work is part of a larger 
goal of computational modeling of whole web page aesthetics. We base our work on the philosophy that modeling 
component aesthetics and then combining those models will lead to an overall web page aesthetics model. In 
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human-computer interaction (HCI), improving the usability of interactive systems is of primary concern. The 
standard definition of usability reveals its task-centric nature, i.e. how easily and efficiently user is able to carry out 
the tasks. In recent times, studies have shown the importance of aesthetics in shaping the overall user experience of 
an interactive system 4, 17, 20, 29, 30, 31, 32.
3. Features Influencing Aesthetics of Text 
In order to develop a model, the first thing we need is to determine features of a text that influence aesthetic quality. 
Such features can be obtained by making use of the research on readability and legibility of text both in print as well 
as on-screen7, since research on direct relationships of text features to aesthetics are scarce.    
Zuffi et al.36 reported their work on the role of luminance contrast on readability and legibility. It was found that 
there was a significant three way interaction between color combination, word style, and font type37. In other words, 
there is no one font color or color combination to use; rather there are certain fonts that work better with certain 
color combinations. All these point to the importance of maintaining proper contrast in the text, although sharp 
contrasts should be avoided21.
In13, effect of font size on the readability of text was investigated. There is a smallest font size below which reading 
speed begins to decline sharply, termed the critical print size (CPS). Readability increases with font size up to a 
threshold, then starts decreasing from there. Letter spacing (or Kerning) is another factor, which dictates the 
readability of text. Chung5 studied the effect of letter spacing on reading speed and found that increased letter 
spacing beyond the standard size does not necessarily lead to an increase in reading speed. The spacing between 
lines is also important and may have a bearing on aesthetics. Standard guidelines suggest having inter-line spacing 
that is at least 25% to 30% larger than font size; however, it is found that 50% larger is most readable online.  
Based on the literature, available guidelines on text design and our intuition, we have determined a set of the 
following five features that may affect aesthetic quality of a piece of text that is part of a web page: 
Font Size (FS), Line Height (LH), Chromatic Contrast (CC),.Luminance Contrast (LC), Word Spacing (WS), Letter 
Spacing (LS).  
Table 1:  Feature values of the sample texts.                 Table 2: Approximate feature values domain for aesthetically  
    The last column shows the user rating (UR).                  pleasing text 
Text# FS LH CC LC WS LS UR  
Features 
Approximate 
Lower Value 
Approximate 
Upper Value 
1 1.05 20 351.606 0.702 3 1 1  
FS 0.9 1.2 
2 1.1 18 325.524 0.709 4 0.8 3  
3 1.2 15 221.652 1 10 -0.5 4  
LH 15 24 4 0.5 7 251.017 0.697 13 1.5 5  
5 0.9 18 441.672 1 3 0.8 2  
6 1 15 441.672 1 3 1 2  
CC 300 450 
7 0.8 9 273.06 0.939 7 -0.5 5  
8 1 25 221.652 1 5 1.5 3  
LC 0.4 0.7 9 0.5 10 251.017 0.697 1 3 5  
10 1.2 20 137.058 0.408 10 2 2  
11 1 20 251.017 0.697 7 1 2  
WS 0.2 0.8 
12 0.8 20 221.652 1 15 -0.5 4  
13 1.05 20 301.405 0.4 3 1 1  
LS   -0.2 1.5 14 0.75 10 273.06 0.939 12 1.5 5  
15 0.8 25 257.256 0.7315 1 -0.5 4  
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4. Experimental Derivation of Proposed Model  
We propose a two-stage model. In the first stage, we calculate an aesthetic score (AS) for a text. Subsequently, the 
text is categorized as satisfactory or unsatisfactory, on the basis of the score. In order to calculate the score, we 
propose an expression combining the six features. The expression as well as the method to categorize texts is 
derived from empirical data, as described next. 
4.1. Experimental Setup 
We designed 15 text samples using Adobe Photoshop CS6TMfor our study. While designing these samples, the 
objective was to have systematic variation in the feature values as much as possible (varying each of these values in 
pre-determined ranges as well as having different combinations of these values), so that we can find relationships 
between these values and the overall aesthetics. A sample text is shown in Fig. 1. The feature values of the 15 
sample texts are shown in Table 1, to illustrate the variations in feature values we used. 
The texts were shown to 50 participants (25 males and 25 females, average age=21.2) on PCs having 2.6 GHz AMD 
Phenom II X3 710 processor running on Windows 8. Each had a 17'' wide viewing angle color display. All the 
participants were volunteers and undergraduate students. All of them had normal or corrected-to-normal vision. 
None was color blind (self-reported). All of them were regular computer users. However, none was familiar with 
screen design concepts. 
4.2. Procedure 
Each participant was shown all the sample texts. The text sample ordering was changed for each participant. In this 
way, we tried to take into account the learning effect.
The participant could view a text as long as (s)he wished and was allowed to go back to the previous samples 
already viewed. A browser-based viewer was created for the purpose, with facilities to view previous/next sample. 
After viewing each text, they were asked to rate it according to its aesthetic appeal. A 5-point scale was used for 
rating (1 denoting most appealing and 5 denoting not appealing).  We did not influence the participants' thinking in 
any way by making any suggestions or arguments. 
4.3. Result Analysis and Proposed Model 
The ratings of each sample varied between participants. The statistical mode of these ratings for each sample was 
considered as the final rating for that sample, which is shown in the last row of Table 1. We plotted the individual 
values of the features of each sample text with respect to its final rating, to identify the relationship between the two. 
Figures 2(a) to (f) represent the relationship of user rating (UR)with the six features. After plotting the values in the 
diagram we have used the MATLAB curve fitting tool (‘cftool’) to find out the trendline(i.e., the equation fitting the 
data points). We experimented with various polynomial curves and found that the cubic curves are good enough to 
discuss the property of the data (R2>0.7). The red color line in each plot denotes the cubic trend. The cubic equations 
corresponding to the trend lines are shown in Eqs 1-6. 
URFS=87FS3-220FS2+170FS-35                                (1) 
URLH=0.003LH3-0.13LH2+1.4LH+0.3                 (2) 
URCC=-0.000001CC3-0.00098CC2+0.28CC-20                (3) 
URLC=-210LC3-430LC2+270LC+55                 (4) 
URWS=-0.0095WS3+0.25WS2-1.7WS+5.3                         (5) 
URLS=0.51LS3+2.5LS2-2.2LS+2.4                   (6) 
The terms URFS, URLH, URCC, URLC, URWS and URLS denotes the user rating font size, user rating line height, user 
rating chromatic contrast, user rating luminance contrast, user rating word size and user rating letter spacing 
respectively. Moreover, we normalized each of the feature values (in -10 to +10 scale) using the maximum 
allowable values. 
Finally, we compute the Aesthetics Score (AS) by using the following equation (Eq 7). 
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AS = (URNFS+URNLH+URNCC+URNLC+URNWS+URNLS)/6                                                           (7) 
The terms URNFS, URNLH, URNCC, URNLC, URNWS and URNLS denote the normalized values of the font size, line 
height, chromatic contrast, luminance contrast, word spacing and letter spacing, respectively. 
The ratings of the text samples along with their aesthetic scores computed using Eq 7 are shown in Table 3. It 
may be noted in Table 3 that among the 8 samples which got ratings between 1-3 (implying high or average 
aesthetic appeal),7 (or about 87.5%) were having sores less than zero (except sample #3). Among the remaining 7 
samples that got rating 4 or 5 (implying poor or very poor appeal), all were having score greater than zero. Based on 
these observations, we further propose the following binary classification of an interface text element based on its 
aesthetic score: 
a) Aesthetic score < 0; aesthetic quality: Satisfactory 
b) Aesthetic score t 0; aesthetic quality: Unsatisfactory 
Fig 1: A sample text used in the study.         . 
Table 3.The aesthetics scores computed using Equation7 of the text samples used in the study along with their consolidated (final) ratings. 
Text # 5 6 1 2 8 11 13 3 12 10 7 15 14 4 9 
Normalized 
Score 
-7.89 -7.60 -5.24 -5.18 -4.82 -3.56 -3.56 0.45 1.00 2.30 2.42 3.18 3.80 6.53 7.28 
Rating 2 2 1 3 3 2 1 4 4 2 5 4 5 5 5 
                   
(a)                                                                     (b)                                                               (c)
                    
                                   (d)                                                                          (e)                                                                          (f) 
Fig 2: Plots of user rating with the feature values. 
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Table 4.Feature values of the sample texts used in the second (validation) study                                  Table 5. The AS computed using Equation 7     
Text # LS LH WS FS LC CC  Text # Score Rating 
1 2 10 5 0.8 0.7315 189.99  8 -8.32 1 
2 -1.5 20 1 1 0.9368 248.86  14 -3.93 2 
3 -0.5 15 10 0.5 1 215.38  10 -3.21 1 
4 1.5 7 13 1.2 -0.697 177.39  7 -3.01 2 
5 3 15 7 0.6 0.408 195.68  2 -2.16 1 
6 -1.5 15 13 0.6 0.7315 230.34  11 -1.21 3 
7 -0.5 7 7 0.8 0.9368 288.87  13 -0.91 4 
8 1.5 25 5 1 1 256.67  3 -0.67 3 
9 3 10 1 0.5 -0.697 210.04  1 0.26 2 
10 2 20 10 1.2 0.408 279.63  4 0.42 4 
11 -0.5 25 1 1.2 0.7315 181.10  12 1.30 4 
12 1.5 10 10 0.6 0.9368 230.06  9 1.56 4 
13 3 20 13 0.8 1 89.92  5 1.95 5 
14 2 15 7 1 -0.697 132.29  15 2.81 4 
15 -1 7 5 0.8 0.408 201.13  6 5.54 5 
5. Empirical Study for Model Validation 
In order to ascertain the validity of the proposed model, we conducted another empirical study. We designed 15 
more sample texts using Adobe Photoshop CS6TM and got those rated by a new set of 50 volunteers. The details of 
the validation study are discussed next. 
5.1. Experimental Setup and Procedure
We designed a new set of 15 text samples and ensured systematic variation in the feature values, as in the previous 
study. The feature values of the sample texts are shown in Table 4.  
The texts were shown to the 50 new participants (25 males and 25 females) on PCs with similar configuration as in 
the previous study. All the participants were volunteers with an average age of 24.32 years. All of them had normal 
or corrected-to-normal vision. None was color blind (self-reported). They were all regular computer users but none 
was familiar with screen design concepts. 
Each participant was shown all the sample texts as in the previous study. Also, we changed the text sequence for 
each participant as before. The participants were allowed to view a text as long as (s)he wished and was allowed to 
go back to the previous samples already viewed. The same browser-based viewer was used for the purpose. After 
viewing each text, they were asked to rate it according to its aesthetic appeal on the same 5-point scale as in the 
previous study. 
5.2 Results 
The ratings given by the participants are shown in Table 5. We used the statistical mode of participants’ ratings to 
obtain the final ratings as before, which are shown in the last row of Table 5. 
As Table 5 shows, out of the 15 samples, eight received a rating 3 or less. In other words, the aesthetic qualities of 
those eight text samples were found to be satisfactory by the participants, while they found the remaining seven to 
be unsatisfactory with respect to aesthetics. We also computed the aesthetic score of the 15 samples for comparison, 
which are shown in the middle row of Table 5.  
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It may be noted that among the eight texts which were rated satisfactory by the participants, one (#text 1) had AS 
greater than zero whereas the remaining 7 got AS less than zero, as predicted by our proposed model. Similarly, 
among the seven texts which were rated unsatisfactory by the participants, one (#text 13) was having AS less than 
zero whereas the remaining 6 got score greater than zero, as predicted by our proposed model. Thus, out of the 15 
samples, the aesthetic quality of 13 could be correctly predicted by our proposed model, with an accuracy of 87%. 
Because of the reasonably high prediction accuracy of our proposed model, we feel that it can be used to compare 
text elements in a web page on their aesthetic appeal. The approach that can be adopted is as follows. Suppose a set 
of text elements T={t1, t2,...,tn} is given. Using Eq 7, the aesthetic score for each ti is computed. Next, the texts are 
sorted in ascending order according to the aesthetic score. This sorted list gives an indication of the relative 
goodness of a piece of text with respect to the others in T. Moreover, by categorizing (as satisfactory or 
unsatisfactory) the elements of T on the basis of the score, the model also helps a designer decide if a text element 
design needs to be improved to increase its aesthetic appeal. For texts belonging to the satisfactory category, 
improvements may not be necessary. However, for the unsatisfactory category, it is definitely required.  
During the empirical studies, we have made another important finding. Careful observation of the plots shown in Fig 
2(a)-(f) reveals that for all the features the user rating lies between 1-3(implying aesthetically pleasing) for a 
particular range of the corresponding feature values. The rating increases (implying decrease in aesthetics) when the 
feature values are out of that range. The ranges of the feature values for which we observed aesthetically pleasing 
text are mentioned in Table 2. These values may be used as guideline for designing text elements. If the text element 
of any interface has the feature values within these ranges, the element is likely to be aesthetically pleasing and be 
categorized as satisfactory. 
6. Discussion 
In the proposed model, we considered six features and gave equal weights to the all features for computing aesthetic 
score. In practice it may be possible that some features have higher weights than the rest. At present, it is not clear to 
us how the appropriate feature weights can be assigned. In future, we plan to work on this issue. 
We would like to point out here that there are some more features that can be found in the literature, which may 
characterize a text. These include alignment, widow and orphans. However, as per our understanding of the 
literature, these features are not dominant in determining readability and legibility (and consequently, aesthetics) of 
a piece of text, as compared to the features we considered. Consequently, we did not consider those as our objective 
was to capture most with least, a standard practice in any engineering (otherwise, the model would be bulky without 
much extra gain in performance, but with increased cost of implementations). However, we would like to explore in 
future the role of another characteristic of a text, namely the font family, in determining aesthetics. In addition, we 
would like to extend the coverage of user studies (both to refine the model as well as to further validate it) by 
including users with more varied background. Also, the work is carried out with artificially created texts in an 
artificial setting. Real web pages may contain images along with pure texts. How our model performs in such 
settings needs to be explored, before definite conclusions can be drawn about the performance of the model.  
7. Conclusion 
In this work, we proposed a predictive aesthetic model for textual contents of any interface. With the model, 
aesthetic score of a text can be computed on the basis of the six features of letter spacing, line height, word spacing, 
font size, luminance contrast and chromatic contrast. According to the score, a text can be categorized aesthetically 
as satisfactory or unsatisfactory. Texts can be compared for their aesthetic appeal using either their score or their 
category. The categorization helps designers to decide if any improvements are needed in the design. Our proposed 
model also helps the designers by providing the preferable ranges of the six features, so as to offer some guidelines 
on designing aesthetically pleasing text elements. Empirical study has shown that the proposed model can work 
satisfactorily. In future, we plan to work on refining the model with more extensive user studies, extending the 
model by incorporating some other features and explore the model performance for interfaces.  
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